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• 500 million Indians lack access to reliable 
power – 1  
• Rolling blackouts in Bihar can leave 
vaccines without the 2-8 °C refrigeration 
necessary to ensure viability – 2  
Challenges 
Bibliography 
1. Why Does Bihar Matter? Simon Desjardins 
2. Vaccine Storage Temperatures CDC 
Principles 
• Thermodynamics 
• Appropriate manufacturing technologies 



































• System must be kept under -29.25 in. Hg, 
near perfect vacuum 
• Most effective sealing method appears to 
be soldering but requires application of 
heat near activated carbon – SAAP  
Summer Work 
• Travel to Patna, Bihar, India to work with 
Solar Alternatives and Associated 
Programmes 
• Optimize device design 
• Improve safety and efficiency of 
manufacturing 
• Position the product for application in 
multiple settings 










-29.50 -2.55 -13.02 
-29.25 6.06 -6.45 
-29.00 11.92 -1.99 
-28.75 16.35 1.39 
-28.50 19.92 4.11 
-28.25 22.92 6.39 
-28.00 25.49 8.36 
-27.75 27.75 10.08 
-27.50 29.76 11.61 
-27.25 31.57 12.99 
-27.00 33.22 14.25 
 
